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ABSTRACT 


Hydrologic  data  collected  and  analyzed  from  wells  within  the  South  Pine 
Controlled  Ground-Water  Area  show  that  static  water  levels  have  been  rising 
progressively  over  the  past  4 to  5 years.  The  industrial  wells  that  caused  the 
initial  decline  in  the  water  level  in  the  Fox  Hills-Hell  Creek  aquifer  no  longer 
are  used  for  secondary  oil  recovery. 

The  only  areas  in  the  controlled  ground-water  area  that  do  not  show  a rise 
in  water  levels  are  those  in  the  southeast  quarter  of  T.12N.,  R.55E.,  and  pos- 
sibly in  the  northwest  quarter  of  T.11N.,  R.55E.  The  continuing  decline  in 
water  levels  in  these  wells  probably  is  due  to  increased  withdrawals  from  domes- 
tic and  stock  wells  and  a lack  of  water  conservation  measures;  some  wells  are 
uncapped  and  allowed  to  flow  freely. 

Figure  1 

Map  showing  location  of  report  area. 
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INTRODUCTION 


The  South  Pine  Controlled  Ground-Water  Area  lies  south  of  the  Yellowstone 
River,  along  the  western  flank  of  the  Cedar  Creek  anticline  between  Glendive  and 
Baker,  Montana. 

Much  of  the  water  used  in  this  part  of  Montana  for  municipal,  rural  domes- 
tic, and  stock-watering  purposes  is  drawn  from  the  Fox  Hills-Hell  Creek  aquifer, 
which  underlies  the  eastern  third  of  the  state.  The  aquifer  is  generally  less 
than  1,500  feet  below  the  surface. 

This  aquifer  commonly  is  thought  to  be  a better  source  of  water  for 
consumptive  purposes  than  shallower,  smaller  aquifers  underlying  the  area  be- 
cause it  can  supply  large  amounts  of  higher  quality  water  on  a reliable  basis. 

The  South  Pine  Controlled  Ground-Water  Area  was  established  by  the  Montana 
Water  Resources  Board  (now  the  Board  of  Natural  Resources  and  Conservation)  on 
November  1,  1967,  to  protect  the  rights  of  existing  water  users  and  to  control 
the  observed  decline  in  the  water  level  of  the  Fox  Hills-Hell  Creek  aquifer  (see 
appendix  B)  caused  by  withdrawals  for  industrial  use. 

As  a part  of  its  order  creating  the  controlled  ground-water  area,  the  board 
also  established  a monitoring  program  to  determine  the  rates  of  water  withdrawal 
from  the  aquifer  and  general  trends  in  the  aquifer's  water  level. 

As  a followup  to  that  monitoring  program,  a geohydrologist  from  the  Water 
Sciences  Bureau  of  the  Montana  Department  of  Natural  Resources  and  Conservation 
visited  the  South  Pine  Controlled  Ground-Water  Area  in  August  1980  to  study 
current  water  levels  and  water  use  conditions  in  the  area.  This  report  sum- 
marizes the  findings  of  that  investigation. 
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BACKGROUND 


Previous  Studies 

Perry's  reports  (1931,  1935),  dealing  with  the  location  and  availability  of 
ground  water  in  eastern  and  central  Montana,  are  the  earliest  studies  related  to 
ground-water  resources  in  this  area. 

In  1965,  the  Montana  Bureau  of  Mines  and  Geology,  Butte,  published  a report 
by  Taylor  (1965)  in  which  he  described  ground-water  levels  along  the  Cedar  Creek 
anticline  and  possible  effects  of  pumping  increased  amounts  of  water  for  indus- 
trial use  from  the  Fox  Hills-Hell  Creek  aquifer.  In  response  to  this  report, 
the  U.S.  Geological  Survey  (USGS)  established  fifteen  observation  wells  in  the 
area  and  began  monitoring  ground-water  levels  six  or  more  times  per  year,  de- 
pending on  weather  conditions.  USGS  continues  to  monitor  these  wells. 

Coffin  and  Reed  (1969)  published  a supplemental  map  to  Taylor's  (1965) 
report  in  which  they  reviewed  and  updated  ground-water  level  data  collected  from 
the  1962-1964  study  period  through  1969.  More  recently,  Coffin  et  al.  (1977) 
published  a comprehensive  report  documenting  water  levels  along  the  Cedar  Creek 
anticline  based  on  1975  hydrologic  data  and  earlier  reports. 

Much  of  the  information  in  this  1980  report  is  based  on  information  from 
these  earlier  reports  and  USGS  monitoring  data. 

Regulations  Affecting  Ground  Water  Withdrawals 

Included  in  the  1967  order  establishing  the  controlled  ground-water  area 
and  the  water  level  monitoring  program  was  a procedure  for  submitting  water 
permit  requests  or  applications  to  the  Montana  Water  Resources  Board.  These 
permits  would  be  necessary  to:  (1)  drill  new  wells  in  the  area;  (2)  return 
inactive  wells  to  production;  and  (3)  increase  the  rate  of  withdrawal  from 
active  wells. 
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This  order  did  not  limit  the  rate  of  withdrawal  or  total  amount  of  water 
which  could  be  pumped  for  industrial  use.  However,  after  several  meetings  be- 
tween the  principal  industry  in  the  area,  the  Shell  Oil  Company,  and  the  Water 
Resources  Board,  and  after  subsequent  correspondence  in  the  winter  of  1967-1968, 
the  company  agreed  to  limit  its  withdrawal  of  water  from  the  aquifer  to  11,000 
barrels  per  day,  averaged  on  a monthly  basis  (Guse  1970). 

On  November  13,  1969,  the  Montana  Water  Resources  Board,  after  receiving 
complaints  from  the  Pure  Water  Control  Association,  a group  of  landowners  in  the 
area,  held  a public  hearing  on  the  controlled  ground-water  area  to  address 
charges  that,  due  to  increased  industrial  withdrawals,  water  levels  in  the 
aquifer  had  dropped  below  the  levels  predicted  in  Taylor's  (1965)  report.  The 
association  questioned  the  accuracy  of  Taylor's  report  and  was  concerned  as  to 
how  far  these  levels  would  drop. 

Prior  to  the  1969  hearing,  Shell  Oil  Company  publicly  announced  that  it 
would  assist  ranchers  in  meeting  their  water  needs,  if  requested.  Many  ranchers 
accepted  this  offer  (Guse  1970) . 

On  June  8,  1970,  based  on  the  Findings  of  Fact  from  the  November  hearing, 
the  Water  Resources  Board  modified  its  1967  order  (appendix  B)  and  gave  the 
Shell  Oil  Company  two  alternatives  (appendix  C)  which  might  help  solve  the 
problem:  (1)  either  the  company  limit  its  total  withdrawal  from  the  aquifer  to 
7,000  barrels  per  day;  or  (2)  it  provide  economic  support  to  the  ranchers 
affected  by  company  withdrawals.  The  company  chose  the  latter  alternative. 

The  industrial  wells  that  caused  the  decline  in  water  levels  were  phased 
out  of  production  between  1975  and  1977.  Presently,  no  fresh  water  wells  within 
the  controlled  ground-water  area  are  used  for  secondary  oil  recovery.  Shell's 
Pine  #6  well,  the  only  industrial  well  still  in  operation,  is  used  solely  for 
domestic,  stock-watering  and  minor  industrial  purposes. 
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Mean  Sea  Level 


AREA  GEOHYDROLOGY 


The  Fox  Hills-Hell  Creek  aquifer  within  the  controlled  ground-water  area  is 
described  by  Coffin,  Reed,  and  Ayers  (1977)  as: 


"The  aquifer  includes  the  Fox  Hills  Sandstone  and  the  overlying 
lower  part  of  the  Hell  Creek  Formation,  both  of  Late  Cretaceous 
age.  It  is  a zone  composed  mainly  of  sandstone,  but  includes 
interbedded  siltstone  and  shale.  The  thickness  of  the  aquifer 
ranges  widely  from  place  to  place  because  of  changes  in  thickness 
of  the  sandstone.  Measured  thicknesses  range  from  150  to  480 

feet  (Taylor,  1965,  p.  9).  The  overlying  beds  in  the  upper  part 
of  the  Hell  Creek  Formation  generally  are  more  shaly  than  the 

aquifer.  Both  the  Hell  Creek  and  overlying  Paleocene  Fort  Union 
Formation,  however,  contain  lenses  of  sandstone  and  coal  beds 
that  transmit  and  store  water,  but  the  units  appear  to  have  poor 
hydraulic  connection  with  the  aquifer.  The  Upper  Cretaceous 
Pierre  Shale,  which  is  nearly  impermeable,  underlies  the  Fox 

Hills  Sandstone. 

As  shown  in  figure  2,  the  aquifer  dips  westward  from  its 

outcrop  along  the  Cedar  Creek  anticline.  About  2 miles  west  of 
the  outcrop  the  aquifer  is  about  1,000  feet  below  land  surface. 
Away  from  the  anticline,  dips  are  less  steep  and  depth  to  the 
aquifer  is  generally  800  - 1,000  feet. 

Figure  2 

Generalized  geohydrologic  section  of  the  Fox  Hills-Hell  Creek  aquifer. 

(Trace  of  section  shown  on  plate  1.) 
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In  most  of  the  area,  water  in  the  aquifer  is  under  pressure 
(confined),  and  rises  above  the  level  where  it  is  first  pene- 
trated by  a well  or  test  hole.  In  the  outcrop  area,  however,  the 
water  is  unconfined  and  does  not  rise  above  the  level  where  it 
was  first  penetrated. 

In  the  Fox  Hills-Hell  Creek  aquifer,  water  that  is  produced 
from  wells  is  balanced  by  a loss  of  water  elsewhere.  The  prin- 
cipal sources  of  water  discharged  by  the  wells  are  water  that  was 
stored  in  the  aquifer;  water  that  leaks  into  the  aquifer  from 
overlying  beds  as  the  well  is  pumped;  and  water  that,  before  the 
wells  were  pumped,  was  either  discharged  to  the  Powder  or  Yellow- 
stone River  valleys  or  discharged  to  springs  along  the  outcrop. 

In  the  confined  part  of  the  aquifer,  the  decrease  in  water 
level  that  results  from  pumping  the  wells  is  transmitted  rapidly 
throughout  the  aquifer.  As  the  water  level  lowers,  the  water 
that  had  been  discharging  to  the  river  valleys  or  to  springs  is 
reduced.  This  decrease  in  natural  discharge,  in  turn,  de- 
creases the  rate  of  lowering  of  the  water  levels  near  the  areas 
of  pumping.  Also,  lowering  the  water  level  in  the  area  of 
pumping  may  induce  leakage  from  overlying  beds,  which  could 
help  decrease  the  rate  of  lowering  of  the  water  levels  in  the 
aquifer.  Apparently,  decreased  discharge  and  leakage  do  not 
supply  as  much  water  to  the  aquifer  as  the  wells  produce,  be- 
cause water  levels  continue  to  decline.  The  decline  indicates 
that  water  released  from  storage  in  the  aquifer  makes  up  a 
significant  amount  of  the  water  produced  from  wells." 


Plate  1 gives  the  location  and  potentiometric  level  (the  level  to  which 
water  will  rise  in  a tightly-cased  well)  of  wells  mentioned  in  this  report.  In 
general,  the  potentiometric  levels  in  the  area  show  a downgrade  from  southeast 
to  northwest  (Taylor  1965;  Coffin  et  al.  1977).  Therefore,  since  ground  water 
flows  from  an  area  of  higher  water  levels  to  an  area  with  lower  water 
levels,  water  in  the  Fox  Hills-Hell  Creek  aquifer  within  the  controlled  ground- 
water  area  flows  in  a north-northwest  direction.  This  downward  gradient  is 
evident  in  a series  of  wells  beginning  in  T.10N.,  R.58E.  (southeast)  and  ending 
in  T.13N.,  R.55E.  (northwest).  The  difference  in  potentiometric  levels  between 
Abandoned  well  (T.10N.,  R.58E.),  where  the  water  level  was  at  2,649  feet  in 
1980,  and  the  J.  Opp  well  (T.13N.,  R.55E.),  where  the  level  was  at  2,323  feet  in 
1980,  is  320  feet. 
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THE  1980  STUDY 


Observations 


A field  investigation  of  the  controlled  ground-water  area  was  conducted  by 
the  author  from  August  12  to  August  15,  1980.  A summary  of  his  findings  follow. 

According  to  Mr.  Bill  Power,  supervisor  for  Shell  Oil  Company's  South  Pine 
unit,  the  company  began  producing  enough  water  from  its  oil  wells  in  1975  to 
use  this  water  for  secondary  oil  recovery.  Consequently,  the  company  began 
shutting  down  wells  which  were  pumping  water  from  the  Fox  Hills-Hell  Creek 
aquifer  for  this  purpose.  By  1977,  the  company  no  longer  used  fresh  water 
aquifers  for  secondary  oil  recovery. 

The  only  industrial  well  still  pumping  from  the  Fox  Hills-Hell  Creek  aquifer 
is  Pine  #6,  which  pumps  at  an  approximate  rate  of  56  to  80  gallons  per  minute 
(or  0.25  to  0.35  acre-feet  per  day)  and  furnishes  water  for  the  company’s  domes- 
tic use  and  periodic  construction  purposes.  Several  stock  and  rural  domestic  water 
lines,  used  by  local  area  ranchers  and  company  employees,  also  draw  water  from 
the  well. 

Several  artesian  wells  were  found  flowing  unrestricted  within  the  controlled 
ground-water  area.  Some  owners  felt  they  could  not  shut  them  off  because  it 
would  either  damage  the  well,  due  to  well  casing  deterioration,  or  that  the  well 
would  eventually  silt  in  and  inhibit  flows.  The  second  point  is  questionable. 

Due  to  the  drought  conditions  in  eastern  Montana  over  the  past  few  years, 
surface  water  has  not  been  adequate  to  meet  stock-watering  needs.  Accordingly,  stock- 
water  lines  are  being  developed  within  this  area  to  provide  water  for  better 
range  management.  With  such  lines,  one  well  furnishes  water  to  one  or  more 
pastures  in  different  locations.  Since  1975,  five  water-line  systems  have  been  or 
are  presently  being  installed  within  the  controlled  ground-water  area.  At  one 
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of  these  systems,  ail  area  rancher  who  leases  land  from  the  Bureau  of  Land  Manage- 
ment (BLM)  allowed  water  pumped  into  a stock  tank  to  overflow  without  control. 
This  rancher  explained  that,  while  he  needed  the  land  and  water  for  his  cattle, 
BLM  had  not  finished  building  a stock-watering  system  on  the  range. 

After  discussing  this  problem  with  BLM  personnel  in  Miles  City,  it  seems 
they  are  not  familiar  with  rules  and  regulations  in  the  South  Pine  Controlled 
Ground-Water  Area. 

Several  windmills  in  the  area  have  been  modified  by  attaching  submersible 
pumps  to  their  existing  systems.  This  allows  more  water  to  be  pumped  from  the 
Fox  Hills-Hell  Creek  aquifer  during  peak  stock-watering  periods,  a factor  which 
contributes  to  declining  water  levels. 

In  summary,  the  author's  observations  suggest  that  the  Shell  Oil  Company 
has  not  been  drawing  water  for  secondary  oil  recovery  from  the  Fox  Hills-Hell 
Creek  aquifer  since  1977,  and  that  most  of  the  water  drawn  from  the  aquifer  is 
pumped  by  domestic  and  stock  water  wells,  some  of  which  are  allowed  to  flow 
freely . 

Results 


Table  1 shows  static  water  levels  at  the  end  of  the  1962-1964,  1969,  1975, 
and  1980  study  periods,  as  well  as  changes  in  water  levels  within  each  period 
for  the  Fox  Hills-Hell  Creek  aquifer.  These  data  are  from  the  studies  previous- 
ly cited.  Plate  2 shows  changes  in  water  levels  from  1962  to  1980  and  from  1975 
to  1980.  Figures  3 through  10  are  hydrographs  of  data  collected  from  observa- 
tion wells  within  the  South  Pine  Controlled  Ground-Water  Area  from  1962  to  1980. 
Several  deviations  from  the  curve's  general  trend  are  evident.  For  example,  in 
figure  8 the  static  water  level  of  the  Strobel  Windmill  well  on  July  1,  1975, 
was  48.75  feet.  Measurements  taken  directly  before  and  after  this  date,  how- 
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Wells  completed  in  the  Fox  Hill s-Hel 1 Creek  aquifer  within  the 
South  Pine  Controlled  Ground-Water  Area 
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ever,  showed  the  static  water  level  to  be  at  39.5  feet  and  40.17  feet.  This 
deviation,  as  noted  in  USGS  field  notes,  probably  was  caused  by  pumping  directly 
prior  to  measuring  these  levels. 

Overall,  the  static  water  level  in  the  Fox  Hills-Hell  Creek  aquifer  exhi- 
bited a declining  trend  between  1962  and  late  September  1969.  In  an  area  cover- 
ing about  300  square  miles,  the  static  water  level  dropped  10  feet  or  more 
through  1969.  A maximum  decline  of  133.4  feet  was  seen  in  T.12N.,  R.56E.  during 
this  period  (Coffin  et  al.  1977). 

At  least  for  the  first  4 1/2  to  5 years  of  the  6-year  study  period  from 
late  September  1969  to  late  September  1975,  a declining  trend  in  water  levels 
still  was  noticeable.  This  decline  is  shown  in  figures  5,  6,  9,  and  10.  A 
maximum  decline  of  222.4  feet  was  witnessed  in  T.12N.,  R.56E.,  where 
several  of  the  major,  high-yielding  wells  were  located.  Industry  pumped  a large 
amount  of  water  from  the  Fox  Hills-Hell  Creek  aquifer  during  this  period.  Late 
in  1973,  the  downward  trend  in  water  levels  began  to  reverse.  This  reversal  is 
illustrated  in  figures  9 and  10,  which  are  hydrographs  of  data  collected  from 
wells  located  in  an  area  (T.12N.,  R.55E.)  where  water  levels  declined  the  most 
due  to  pumping  from  industrial  wells.  Figure  9 shows  the  hydrograph  of  a well 
(Pine  //l)  that  was  used  for  both  industrial  withdrawals  and  water-level  monitor- 
ing. Erratic  fluctuations  in  the  static  water  level  are  due  to  intermittent 
pumping  from  the  well.  The  static  water  level  of  the  well  decreased  255  feet 
from  1962  to  1973.  In  1973,  the  static  water  level  began  to  increase  and  was 
still  increasing  as  of  the  1980  monitoring  date.  This  level  increased  198.1 
feet  since  reaching  its  low  point.  However,  this  level  is  still  66  feet  lower 
than  that  level  originally  recorded  in  1962. 

Figure  10  is  a hydrograph  of  data  collected  from  the  Shell  Observation 
well , a well  surrounded  by  industrial  wells  but  used  strictly  for  water  level 
monitoring.  The  hydrograph's  pattern  resembles  that  in  figure  9,  except  that 
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this  hydrograph  reflects  a broader  range  of  impact;  this  well  was  directly 
affected,  not  by  a single  well,  but  by  a group  of  industrial  wells.  The  well's 
static  water  level  decreased  157.2  feet  between  1962  and  1973.  Although  this 
downward  trend  reversed  from  1973  through  1976,  water  levels  again  fell,  though 
only  slightly,  during  1976  and  1977.  These  levels  have  continued  to  rise  since 
that  time.  The  water  level  in  the  well  increased  90.5  feet  between  1973  and 
1980,  but  this  level  is  still  66.7  feet  lower  than  that  level  originally  re- 
corded in  1962. 

Water  levels  also  are  rising  in  other  areas  previously  depleted  by  indus- 
trial withdrawals.  For  example,  figures  5 and  6 are  hydrographs  of  data  col- 
lected from  the  McNaney  and  Hoffer  wells,  from  which  water  is  drawn  for  domestic 
and  stock-watering  purposes. 

The  water  level  in  the  McNaney  well,  located  on  the  southeastern  boundary 
of  the  South  Pine  Controlled  Ground-Water  Area,  decreased  46.7  feet  between  1963 
and  late  1974.  Between  1974  and  September  1980,  however,  this  level  increased 
21.8  feet.  The  1980  level  is  still  24.8  feet  lower  than  that  recorded  in  1963. 

Data  from  the  Hoffer  well  indicate  that  water  levels  have  risen  along  the 
western  border  of  the  controlled  ground-water  area  as  well.  From  1962  to  late 
1973,  the  water  level  in  the  well  decreased  23.7  feet.  This  trend  reversed  in 
late  1973,  and  since  that  time  the  water  level  has  been  rising.  Although  the 
level  has  risen  19.5  feet  since  1973  testing,  this  level  is  still  4.2  feet  less 
than  that  level  recorded  in  1962. 

A definite  trend  in  regional  water  levels  is  apparent.  Coffin  et  al. 

(1977)  reported  that  static  water  levels  over  an  area  extending  300  miles  de- 
clined 10  feet  between  the  1962-1964  study  period  and  1969.  By  1975,  this 
decline  had  spread  to  cover  an  area  of  400  square  miles.  However,  during  the 
last  five  years,  static  water  levels  have  risen  significantly  throughout  the 
region.  In  T.12N.,  R.57E.  (see  plate  2),  water  levels  rose  70.4  feet  from 
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September  1975  to  late  August  1980.  Minor  fluctuations  in  this  trend  are  no- 
ticeable (see  figures  3 and  4) . These  inconsistencies  probably  can  be  attri- 
buted more  to  site  specific  pumping  and  seasonal  fluctuations  in  aquifer  water 
levels  than  to  industrial  pumping. 

The  only  area  in  which  this  rising  trend  is  not  evident  is  in  the  southeast 
quarter  of  T.12N.,  R.55E.  Water  levels  in  both  the  T.  Strobel  and  Strobel 
Windmill  wells  here  declined  3.5  feet  and  2.6  feet  from  1975  to  1980  (see 
figures  7 and  8).  Coffin  et  al.  (1977)  theorized  that  an  observed  decline  in 
water  levels  in  this  area  between  the  1962-1964  study  period  and  1975  was  in- 
fluenced by  withdrawals  from  domestic  and  stock  wells.  The  decline  apparently 
continued  from  1975  to  1980.  The  hydrographs  in  figures  7 and  8 show  this 
declining  trend.  Water  levels  in  the  T.  Strobel  and  Strobel  Windmill  wells 
decreased  13.6  feet  and  42.8  feet  between  the  1962-1964  study  period  and  the 
1980  monitoring  date. 

As  of  September  1980,  static  water  levels  of  most  wells  in  the  region  had 
not  yet  returned  to  their  pre-1962  levels.  In  contrast,  static  water  levels  in 
the  Pine  #3  and  Abandoned  wells  (figures  3 and  4)  had  exceeded  their  1962-1964 
measured  levels  by  30.8  feet  and  9.8  feet.  In  these  cases,  it  appears  that 
either  the  1962-1964  measurements  were  taken  directly  after  major  withdrawals  of 
water,  or  that  long-term  water  use  had  already  decreased  water  levels  in  these 
wells  significantly. 


SUMMARY  AND  CONCLUSIONS 

Most  ground  water  withdrawn  from  the  South  Pine  Controlled  Ground-Water 
Area  is  from  water  stored  within  the  Fox  Hills  Sandstone  and  basal  Hell  Creek 
formations.  The  main  water  recharge  areas  for  these  formations  are  the  exposed 
outcrops  along  the  northern  flank  of  the  Black  Hills  Uplift  and  the  western 
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flank  of  the  Cedar  Creek  anticline. 


The  primary  sources  of  ground  water  discharge  in  this  area  are  domestic  and 
stock  wells,  some  of  which  are  allowed  to  flow  without  control.  For  the  past  3 
years,  no  industrial  wells  within  the  controlled  ground-water  area  have  pumped 
water  for  use  in  secondary  oil  recovery.  Presently,  Pine  #6  is  the  only  in- 
dustrial well  pumping  water  from  the  Fox  Hills-Hell  Creek  aquifer. 

Static  water  levels  within  the  area  were  lowered  as  much  as  273.2  feet  by 
1973.  Since  that  time,  water  levels  have  risen  by  as  much  as  206.3  feet. 

This  rise  in  static  water  levels  reflects  the  general  trend  in  all  areas 
except  the  southeast  quarter  of  T.12N.,  R.55E.,  where  water  levels  in  some  stock 
and  domestic  wells  continue  to  decline.  On  a regional  basis,  this  rising  trend 
probably  reflects  the  drastically  reduced  withdrawal  of  water  for  industrial 
use . 

The  continued  decline  in  static  water  levels  in  wells  west  of  the  Fox  Hills 
Hell  Creek  outcrop  suggests  that  w7ater  use  in  this  part  of  the  controlled  ground 
water  area  has  remained  about  the  same  or  increased  since  previously  measured. 
This  use  has  offset  the  rise  in  water  levels  observed  in  other  wells  within  the 
area . 

If  water  levels  throughout  the  region  continue  to  rise,  as  documented  in 
1975  by  Coffin  et  al.  (1977),  water  levels  within  most  of  the  controlled  ground- 
water  area  also  should  keep  rising.  However,  in  areas  where  domestic  and  stock 
well  yields  remain  the  same  or  increase,  or  w7here  these  wells  are  allowed  to 
flow  freely,  water  levels  may  continue  to  decline. 
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APPENDIXES 


APPENDIX  A 
(Figures  3-10) 

Hydrographs  showing  static  water  levels 
of  wells  within  the  South  Pine  Controlled 
Ground-Water  Area 
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Hydrographs  of  static  water  levels 
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Hydrograph  of  static  water  levels--Pine  1 Well 
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Hydrograph  of  static  water  level s--Shel 1 Observation  Well 


22 


YEAR 


APPENDIX  B 

Findings  of  Fact  and  Order 
establishing  the  South  Pine  Controlled 
Ground-Water  Area 
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IN  THE  MATTER  OF  THE  APPLICATION  ) 

OF  DAVID  STROBEL,  el-  ai . FOR  THE  ) FINDINGS  OF  FACT 

DESIGNATION  OF  A CONTROLLED  ) 7^3 

GROUND  WATER  AREA  ) ORDER 


BE  IT  REMEMBERED  that  a petition  was  filed  with  this  Board  on  the  llth  day 
of  May,  1967,  proposing  a controlled  ground  water  area . This  petition  was  filed 
pursuant  to  the  procedure  established  in  section  89-2914,  R.C.M.,  1947.  A 
hearing  on  said  petition  was  held  on  July  6,  1967,  at  10:00  o'clock  A ,M . at  the 
Custer  County  Courthouse  in  Miles  City,  Montana.  Testimony  was  there  offered 
by  sixteen  petitioners,  all  seeking  the  creation  of  a controlled  ground  water  area . 
Testimony  was  also  received  from  four  witnesses,  all  on  behalf  of  Shell  Oil  Company, 
and  all  in  opposition  to  the  creation  ofa  controlled  ground  water  area . Statements 
were  also  received  from  other  interested  persons.  Numerous  exhibits  were  received, 
and  a complete  transcript  of  the  entire  hearing  was  taken. 

The  Montana  Water  Resources  Board  makes  the  following  findings  of  fact: 

FINDINGS  OF  FACT 

I . That  the  petition  herein  has  been  properly  executed  and  filed; 

2.  That  due  and  adequate  notice,  including  publication  ond  mailing, 
has  been  had,  as  required  by  section  89-2914,  R.  C.M.,  1947; 

3 . That  the  area  designated  in  the  petition  is  a proper  subarea  for  the 
creation  of  a controlled  ground  water  area  as  is  required  by  subsection  (g)  of 
section  89-2914,  R.  C . M .,  1947; 

4.  That  there  is  a sufficient  supply  of  water  in  the  designated  area  to  meet 
all  requirements  as  they  presently  exist; 

5.  That  there  is  sufficient  water  pressure  to  allow  economic  withdrawal  of 
only  a small  fraction  of  the  total  supply  of  water  for  domestic  or  agriculture  use; 
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6.  That  there  have  been  increasing  withdrawals  of  water  from  the  area  over  the 
years  recent  past; 

7 . That  there  is  very  likely  to  occur  excessive  withdrawals  in  the  near  future 
due  to  consistent  and  significant  increases  in  withdrawals  from  within  the  ground 
water  area; 

8 . That  the  present  withdrawals  and  their  practical  effect  on  the  water  pressure 
are  not  excessive  so  as  to  require  a limitation  of  the  present  rate  of  withdrawal; 

9.  That  there  is  no  need  to  determine  priorities  for  the  use  of  ground  water 
within  this  area  at  this  time; 

THEREFORE,  the  Montana  Water  Resources  Board  enters  the  following  order: 

ORDER 

I . There  is  hereby  created  a controlled  ground  water  area  including  the 
following  described  lands: 

Township  I2N  Range  55E 
Township  II N Range  55E 
Township  II N Range  56E 
That  portion  of  Township  I2N  Range  56E 
Which  is  west  of  the  Cedar  Creek  Anticline 
That  portion  of  Township  IlN  Range  57E 

which  is  west  of  the  Cedar  Creek  Anticli  ne 
That  portion  of  Township  13N  Range  55E 
which  is  in  Prairie  County. 

2 . No  new  appropriation  of  ground  water  shall  be  made  within  the  above- 
described  area  except  by  permit  request  as  provided  for  in  section  89-2918,  R .C  .M 
1947. 

3.  No  presently  inactive  well  shal  I be  used  by  any  person  within  the  control  led 
area  except  by  application  to,  and  approval  of,  the  Montana  Water  Resources  Board. 

4.  No  presently  active  well  shall  be  used  so  as  to  increase  its  rate  of  withdrawal 
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except  by  application  to,  and  approval  of,  the  Montana  Water  Resources  Board. 


5 . The  administrator  of  this  contro lied  ground  water  area  shal i , in  cooperation 
with  all  parties  concerned,  determine  the  present  rate  of  withdrawal  over  any  particular 
time  period,  so  as  to  allow  future  supervision  and  administration  of  the  area. 

DATED  this  / jJ-  day  of  ///.f  ......  , 1967. 


The  .Montana  Water  Resources  Board 


(' :W- 

verert  V . Uarli  nton 


\^n,. 
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H . J y bawtei  I 
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APPENDIX  C 

Findings  of  Fact  and  Order 
modifying  the  1967  Order 
establishing  the  South  Pine 
Controlled  Ground-Water  Area 
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BEFORE  THE  MONTANA  WATER  RESOURCES  BOARD 


OF  THE  STATE  OF  MONTANA 


IN  THE  MATTER  OF  THE  APPLICATION 
OF  VARIOUS  PARTIES  FOR  THE 
DESIGNATION  OF  AN  AREA  FOR 
CONTROLLED  GROUND  WATER  AND  FOR 
THE  REGULATION  OF  THE  WITHDRAWAL 
OF  WATER  FROM  THE  HELL  CREEK 
FOX  HILLS  AQUIFER 


) 

) 

) 

) 

) 

) 

) 


FINDINGS  OF  FACT 


ORDER 


and 


BE  IT  REMEMBERED  that  the  Montana  Water  Resources  Board  conducted  a hearing, 
upon  its  own  motion,  to  inquire  into  the  factual  situation  existing  in  the  con- 
trolled ground  water  area  established  on  November  1,  1967,  to  determine  if  any 
modification  of  the  Order  which  established  said  area  should  be  made.  The  hear- 
ing was  held  on  November  13,  1969,  at  the  Custer  County  Court  House  in  Miles 
City,  Montana,  at  10:00  a.m.,  in  accordance  with  the  laws  of  the  State  of 
Montana . 

Testimony  was  offered  by  numerous  property  owners  (within  the  present 
controlled  area)  known  as  the  Pure  Water  Control  Association,  and  represented 
by  Mr.  Gene  Huntly,  Attorney  at  Law,  and  from  Shell  Oil  Company,  represented  by 
Mr.  W.  H.  Bellingham,  Attorney  at  Law,  concerning  the  present  status  of  the  area 
as  well  as  concerning  the  time  period  since  the  first  hearing  Exhibits  were 
received  and  a complete  transcript  of  the  hearing  was  taken.  All  persons  pre- 
sent were  allowed  to  participate  and  the  hearing  was  not  ended  until  there  were 
no  further  statements  or  testimony  to  be  offered. 

The  Montana  Water  Resources  Board  makes  the  following  findings  of  fact: 


1.  That  there  is  presently  existing  a controlled  ground  water  area  which 
includes  the  following  described  land: 


FINDINGS  OF  FACT 


Township  1 2N , Range  55  E 


Township  11N,  Range  55  E 


Township  11N,  Range  56  E 


That  portion  of  Township  1 2N , Range  56E 


which  is  west  of  the  Cedar  Creek  Anticline 
That  portion  of  Township  11N.  Range  57E 

which  is  west  of  the  Cedar  Creek  Anticline 
That  portion  of  Township  13N,  Range  55E 
which  is  in  Prairie  County. 

2.  That  due  and  adequate  notice,  including  publication  has  been  had, 
as  required  by  Section  89-2914,  R.C.M.,  1947. 

3.  That  the  conditions  within  said  area  have  material lv  changed  since 
the  1st  day  of  November,  1967,  when  the  Order  was  entered  establishing  this 
controlled  area. 

4.  That  the  withdrawals  from  the  controlled  area  have  increased  so  as 
to  drop  various  wells  within  the  area  to  a point  below  that  contemplated  in 
and  projected  by  Memoir  40  prepared  by  the  United  States  Geological  Survey. 

5.  That  the  present  levels  of  the  wells  create  an  unreasonable  economic 
burden  on  the  landowner  affected  and  he  cannot  be  reasonably  expected  to  pay 
for  the  cost  of  pumping  from  a level  below  the  respective  wat-  r level  of  each 
well  as  of  January  1,  1964,  plus  twenty-five  percent  (25%). 

6.  That  the  withdrawal  of  water  by  Shell  Oil  Company  is  the  proximate 
and  natural  cause  of  the  continued  falling  water  level  in  the  wells  within  the 
area . 

THEREFORE,  the  Montana  Water  Resources  Board  makes  the  following  Order 
in  accordance  with  Section  89-2915,  R.C.M.,  1947,  which  is  in  the  alternative 
and  is  directed  to  Shell  Oil  Company: 

1.  Shell  Oil  Company  shall  limit  its  total  withdrawals  t a a maximum  of 
seven  thousand  (7,000)  barrels  of  water  per  day. 

OR 

l.  Shell  Oil  Company  shall  pay  all  additional  charges  for  electricity 
necessary  to  pump  water  from  any  depth  below  the  water  level  of  each  well  as 
of  January  1,  1964,  or  as  near  to  this  date  as  the  level  can  b>  determined, 
plus  twenty-five  percent  (25%).  This  will  be  limited  to  the  amount  of  i nc  rease 
onlv,  over  and  above  the  normal  charge  for  power  to  pump  from  tho  January  1 . 
1964,  level,  plus  twenty-five  percent  (25%). 


-2- 


2.  This  is  in  addition  to  the  various  items  of  expense  that  Shell  Oil 


Company  has  already  offered  to  pay  and  which  are  a matter  of  record. 

3.  This  payment  shall  be  made  by  Shell  Oil  Company  from  thi-  date  of  this 
Order  until  such  time  as  each  well  returns  to  within  the  Januarv  1,  1964,  level, 
plus  twenty-five  percent  (25%),  but  in  no  case  to  last  more  than  the  same  num- 
ber of  years  as  Shell  Oil  Company  has  made  withdrawals  from  this  area,  said 
period  to  commence  on  the  date  said  withdrawals  cease. 

4.  The  mechanics  of  this  second  alternative  are  to  be  determined  jointly 
by  the  Shell  Oil  Company  and  the  Pure  Water  Control  Association  and  a copy  of 
this  agreement  is  to  be  filed  with  the  Montana  Water  Resources  Board  within 
sixty  (60)  days  from  the  hate  of  this  Order.  If  these  two  parties  should  fail 
to  reach  agreement  within  said  period,  the  Water  Board  shall  receive  a proposal 
from  each  party,  if  either  desires  to  submit  same,  and  the  Board  will  establish 
the  necessary  procedure  and  detail  with  an  Amendatory  Order.  Further,  if  in- 
creased use  of  any  well  has  been  made  by  the  owner  thereof  since  January  1, 

1964,  this  shall  be  taken  into  consideration  and  paid  for  by  the  user. 


Dated  this 


MONTANA  WATER  RESOURCES  BOARD 


MONTANA  STATE  LIBRARY 
930  East  Lyndale  Avenue 
^Helena.  Montana  59601 


MONTANA  DEPARTMENT  OF  NATURAL  RESOURCES  8 CONSERVATION  WATER  RESOURCES  INVESTIGATIONS 

WATER  SCIENCES  BUREAU  PLATE  I 
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MAP  SHOWING  THE  POTENTIOMETRIC  SURFACE  OF  WELLS  COMPLETED  IN  THE  FOX  HILLS- HELL  CREEK  AQUIFER 
ALONG  THE  WEST  SIDE  OF  THE  CEDAR  CREEK  ANTICLINE,  SOUTHEASTERN  MONTANA,  AUGUST- SEPTEMBER,  1980 
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MONTANA  DEPARTMENT  OF  NATURAL  RESOURCES  6 CONSERVATION 
WATER  SCIENCES  BUREAU 


WATER  RESOURCES  INVESTIGATIONS 

PLATE  2 
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MAP  SHOWING  APPROXIMATE  CHANGE  OF  WATER  LEVELS  IN  WELLS  COMPLETED  IN  THE  FOX  HILLS -HELL  CREEK 
AQUIFER  ALONG  THE  WEST  SIDE  OF  THE  CEDAR  CREEK  ANTICLINE, SOUTHEASTERN  MONTANA,  FOR  THE  PERIOD 
1962-1964  TO  AUGUST- SEPTEMBER  1980  AND  SEPTEMBER  - OCTOBER  1975  TO  AUGUST-SEPTEMBER  1980 
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120  copies  of  this  public  document  were  pubished  at 
an  estimated  cost  of  $.62  per  copy,  for  a total  cost  of 
$74.94,  which  includes  $74.94  for  printing  and  $.00 

fordistribution'  


